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1. 

This invention relates to the treatment of liq 
luids containing Sugar, and more particularly to 
the treatment of raw sugar cane juice. 
Although sugar in various forms is contained 

in many plants, such as grapes, maple trees, and 
the like, the principal sources of Sugar are "the 
Cane Sugar plant and the Sugar beet. Sugar juice 
or liquid containing sugar is extracted from sugar 
Cane by crushing the cane and then treating the 
juice to remove impurities, followed by evapora 
tion and crystallization, to drive off the liquid 
and to recover the sugar in crystalline form. Beet 
Sugar is extracted by cutting or slicing the beets 
into relatively long slices or slivers, termed “cos 
Settes,' and passing heated water through the 
COSSettes to remove the sugar content. The treat 
ment of the beet sugar juice so formed is simi 
lar to the treatment of cane sugar juice to re 
cover the Sugar in crystalline form. 
An essential difference between beet and cane 

Sugar juice lies in the fact that the cane sugar 
juice contains gums, waxes, and other wax-like 
materials which are found in the cane stalk, but 
not in the Sugar beet, and produce considerable 
difficulty in the economical treatment of cane 
Sugar juice. 
In the treatment of both cane and beet Sugar 

juice, lime is utilized as a reagent to remove 
Organic acids and other impurities, the excess 
line normally being removed by carbonation, as 
by the introduction of CO2 gas, to precipitate the 
eXceSS lime in the form of CaCO3. In the treat 
ment of cane Sugar juice, milk of lime, Ca(OH)2, 
is utilized as the line reagent, but in the treat 
ment of beet Sugar juice a lime saccharate, i.e., 
a compound of Sugar and lime, such as calcium 
mono-Saccharide or calcium tri-saccharide, is 
utilized to introduce lime into the juice. The 
latter is advantageous in many ways, since wash 
Water containing relatively small amounts of 
Sugar can be mixed with lime to produce the lime 
saccharate, and thereby readily recover a por 
tion of the Sugar which would otherwise require 
considerable evaporation treatment, and the like. 
Also, With lime Saccharate, a more complete re 
action of the organic acids and other impurities 
is usually obtained. However, when an attempt 
is made to treat cane sugar juice with lime sac 
charate instead of milk of lime, the precipitate 
formed is impractical to filter on a commercial 
Scale, due principally to the gums and Waxes 
present. 
Among the objects of this invention are to 

provide an improved process of treating liquids 
containing sugar; to provide an improved proc 
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2 
ess of treating liquids containing Sugar and also 
gums, Waxes or Wax-like impurities; to provide a 
process of treating cane sugar juice by Which 
many difficulties due to the presence of gums and 
Waxes may be overcome; to provide a process 
of treating cane Sugar juice which will permit the 
effective use of lime saccharate; to provide such 
a proceSS in Which a calcium carbonate cake is 
produced which may be readily separated in a 
novel manner; to provide Such a process in which 
the lime may be easily recovered and reused; to 
provide Such a process in which the gums and 
Waxes may be readily removed by filtration; to 
provide such a process which includes filtration 
steps in which a filter aid is used, and in which 
the filter aid is produced from the raw material, 
such as the Sugar cane bagasse; to provide such a 
processin which the liming and carbonating steps 
are carried out more efficiently; to provide a proc 
ess of treating liquid containing sugar, in which 
incoming water may be purified and a sludge 
produced which may be further treated to provide 
make-up-lime; and to provide a process by which 
cane Sugar juice may be treated similarly-to-beet 
Sugar juice. 

- Other objects and the novel features of this 
invention Will become apparent from the descrip 
tion which follows. 
In general, the process of this invention, as 

applied to cane. Sugar juice extracted by rolls, or 
the like, includes partial liming of the juice at 
a lower temperature, such as between 120°F, and 
160 F.; Washing and filtration to remove gums, 
Waxes, and other wax-like impurities coagulated 
thereby; Subsequent liming and carbonation, 
preferably under vacuum, for precipitation of 
excess lime and additional impurities, such as 
Organic-acids; and filtration for removal of the 
precipitates. The initial liming-step may be ac 
complished by using either milk of lime- or lime 
Saccharate as a reagent, and subsequent liming 
steps are preferably accomplished by using lime 
Saccharate as a reagent. 
-In further accordance with this invention, the 

line cake removed by filtration is purified in a 
centrifuge, -as of the continuous type, so that 
hydrates, silicates, and salts other than calcium 
Will be removed, followed by calcination, as in a 
kiln, for reuse of the line. 
.Additionally, in accordance with this inven 

tion, the filtration steps are preferably accom 
plished by the use of a precoat material in a 
filtration process and apparatus, such as dis 
closed and claimed in the copending applica 
tion-Ser. No. 440,858, filed April 28, 1942, now 
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Patent 2,403,021, by Clarence J. Peterson and my 
self, entitled “Method and Apparatus for Fil 
tration.' The precoat material is preferably 
charcoal produced by suitable treatment of a 
portion of the bagasse produced in crushing the 
cane to obtain the raw juice. 
In still further accordance with this invention, 

incoming water, which is preferably flowed or 
sprayed onto the crushed cane to extract addi 
tional sugar, is treated so as to become relatively 
highly alkaline, as by reagents including line and 
soda ash, and the sludge from the water treat 
ment is passed to the same centrifuge as the line 
cake, in order to recover the line and thereby 
provide additional lime as make-up. 

Additional novel features will become apparent 
from the following more detailed description, 
taken in connection with the accompanying 
drawing, which is a diagrammatic plan or flow 
sheet representing one manner in which the 
process of this invention may be carried out. 
As shown in the drawing, the Sugar cane is 

carried by suitable means, such as a conveyor 5, 
to a mill M having initial rolls 6 and four Sets 
of crushing rolls 7, 8, 9, and 0, each Set of 
crushing rolls being disposed above a compart 
ment fi, 2, 3, or 14, respectively. Relatively 
pure or specially treated Water is sprayed or 
fiowed from a water inlet line 5 onto the cane 
as it passes through the rolls 9 and 0. Such 
water is preferably heated to a suitable 
temperature, such as 140°F., and is treated So as 
to be relatively highly alkaline, such as to have a 
pH of about 10. The liquid and juice from rolls 
0 collects in compartment 4, and is preferably 

recirculated through a line 6, so as to be sprayed 
or fiowed onto the cane passing through the Sec 
ond set of crushing rolls 9. Similarly, the liquid 
and juice collecting in compartment 3 may be 
recirculated through a line 7 to be sprayed Or 
flowed onto the cane as it passes through the 
first set of crushing rolls 7. The fresh Water 
flowed or sprayed onto the cane passing through 
the last two sets of rolls 9 and 0 tends to extract 
a maximum amount of sugar, while the liquid 
thus produced, although containing Sugar, is able 
to abstract additional amounts of Sugar in the 
first two sets of rolls. The raw juice collecting 
in compartments and 2 flows into a raw juice 
pipe 8 and a branch 9 thereof for further 
treatment, while the residual cane or bagasse is 
removed by a conveyor 20. 
The raw juice so produced may be first passed 

from pipe 8 into a heater 2, and thence to a 
limer 22 through a pipe 23. In heater 2, the 
juice is heated to a suitable temperature So as to 
insure that the liming step will be carried out 
at a temperature at which the gums, waxes, and 
wax-like impurities will coagulate or form col 
loidal dispersions, or the like, which can be 
filtered out. The temperature at which the initial 
or partial liming takes place will, of course, de 
pend upon the type and amount of impurities in 
the raw juice, but is preferably sufficiently high 
so that the wax-like impurities will coagulate, 
but not sufficiently high so that they will melt 
and again go into solution. For the usual type of 
cane, this temperature should be somewhere be 
tWeen 120 F. and 160 F., with a temperature 
of about 140°F. usually being desirable. 
The partial inning preferably takes place under 

a relatively high vacuum, such as 27' Hg, milk 
of line or lime saccharate being Supplied through 
line 24, after preparation in a manner to be de 
scribed later. A suitable limer for use herein 

s 

20 

30 

40 

45 

50 

55 

B) 

BS 

70 

s 

4. 
may be of the type disclosed and claimed in my 
co-pending application Ser. No. 620,966, filed 
October 8, 1945, now Patent 2,520,957 and en 
titled “Method of and Apparatus for Treating 
Liquids Under Wacuum.' Such a limer may in 
clude a rotating distributing disc for discharging 
the milk of lime or lime saccharate tangentially 
against and into a thin film of juice flowing 
downwardly along the periphery of a vertical cyl 
inder surrounding the lime distributing disc. The 
amount of lime added to the juice in the limer 
22 is preferably sufficient to bring the liquid to 
substantially a neutral or Slightly alkaline con 
dition, i. e., to a pH of about 7.0 to 7.5. Under 
Such conditions, the gums, waxes and other waX 
like impurities tend to coagulate sufficiently for 
removal by filtration, for which purpose the par 
tially limed Sugar juice is passed from limer 22 
through an outlet pipe 25 to a filter F. 
The filter F is preferably of a special type par 

ticularly suitable for filtering liquids containing 
Substances such as the coagulated gums, waxes 
and the like which are normally relatively diffi 
cult to filter. The filter F may be constructed 
in the manner disclosed and claimed in Patent 
Number 2,403,021, and entitled “Method and Ap 
paratus for Filtration.' Such a filter includes a 
pair of Sectional drums 26 rotated in opposite 
directions, away from each other at the top, and 
provided about their circumferential peripheries 
With a Suitable filter medium, the filter medium 
of the drums contacting, or closely approaching 
contact along a horizontal line between the 
drums. Suitable end seals are provided, so that 
a pool of material to be filtered may be main 
tained above and between the drums. To prevent 
the waxes and the like from blinding or clogging 
the filter medium or cloth, a precoat material is 
deposited upon the filter medium prior to passage 
of Successive filter Sections through the material 
to be filtered. In the present instance, such pre 
coat material preferably comprises a, Water mix 
ture of charcoal contained in a tank 27 into which 
the lower portion of each drum extends. 
By the Suitable production of vacuum influ 

ences, the liquid carrying charcoal is drawn 
through the filter medium, and a layer of char 
Coal deposited thereon. As each successive sec 
tion of the filter medium, upon which the charcoal 
layer has been so deposited, passes into the body 
of material to be filtered contained in the space 
above and between the drums, a layer of coagul 
lated gums, waxes, and other wax-like impurities 
is deposited upon the layer of charcoal. At the 
Same time, the Sugar juice is drawn through the 
filter medium by Suitable vacuum influences into 
a pipe 28. Preferably, the vacuum is maintained 
While the cake thus deposited passes under a 
Spraying or washing device supplied by a wash 
water line 29, the wash water preferably being 
at a temperature, Such as 140°F., about the same 
as the Sugar juice, to maintain the coagulated 
condition of the waxes, and the like. As each 
section of the filter medium passes further 
around the drum, the Vacuum is changed to pres 
Sure, and the deposited layers of charcoal and 
Waxes and other impurities are removed, as by 
ScraperS 30. 

During Washing, the Sugar juice retained in the 
Cake of charcoal and waxes and other impurities 
is displaced by the wash water, so that substan 
tially all of the sugar juice is recovered. After 
being removed by the Scrape's, the waxes and the 

- like may be conveyed through a pipe or flume 3 
to a point at which the waxes may be recovered, 
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if desired, by separation from the charcoal and 
other constituents. 
In the event that sufficient Washing is not 

obtained, the removed cake from filter F. may be 
diverted from Wax discharge pipe 3, and instead 
passed into a repulping tank 32, and thence 
through a pipe 33 to the body-or pool of material 
maintained above and between the drums 26 of 
a filter F. In repulping tank. 32, water is added 
to the precipitate, and the mixture agitated. 
Filter F may be substantially identical with filter 
F, and the cake removed by scrapers 30 may be 
conveyed by a wax and gum discharge pipe 34 to 
a suitable point of Wax recovery, as before. The 
filtrate from filter F may be passed through a 
pipe 35 to pipe 28 to join the filtrate from filter 
F. Or, if desired, the filtrate from filter F may 
be passed through a pipe 36 to a lime mixing tank 
3, for preparation of lime saccharate, when the 
same is to be utilized in the initial or partial lim 
ing step in limer 22 supplied through lime line 24. 

During filtration, it may prove desirable to add 
what may be termed 'Surface active agents,' in 
accordance With my co-pending application 
Serial No. 601,079, filed June 22, 1945, and entitled 
“Method of Promoting Filtration.' In such ap 
plication, it is disclosed that certain Surface 
active agentS may be introduced into a slurry 
prior to its being Subjected to filtration to 
counteract the tension, an effect normally present 
in such slurry during filtration, or to produce 
changes in contact angle, thereby to improve the 
efficiency of filtration. Such Surface active 
agentS tend to increase, Sometimes by as much as 
100%, the capacity of the filter. A surface active 
agent suitable for use in the treatment of Sugar 
juices, particularly cane Sugar juices, may be 
found in One of the Sorbitols, such as Sorbitan 
monolaurate, SOrbitan monopalmitate, Sorbitan 
monoStearate, Sorbitan monooleate, or Sorbitan 
trioleate. Such Surface active agent may be 
introduced into the material to be filtered in the 
limer 22, or at any other Suitable point to insure 
a thorough dispersion through the Sugar juice, 
since only a relatively small quantity of such 
agent Will be found necessary, such as about one 
pound, more or less, per ton. 
In accordance with this invention, the charcoal 

utilized as precoat material is produced by treat 
ment of a portion of the bagasse or exhausted 
cane stalk, such as by diversion from conveyer 20 
by an auxiliary conveyer 38 into an oven 39. In 
oven 39, charcoal is produced in the usual man 
ner, i. e., by Smothered burning. The oven may 
be of the batch type, or continuous, if desired, and 
cooled charcoal is passed by a conveyer 40 
through crushing rolls 4 to reduce the same to 
a relatively fine size, and then to a storage bin 
A2. From the storage bin, the finely divided 
charcoal is withdrawn, as by a conveyer 43, for 
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60 which a pipe, or other Suitable transmitting de 
vice may be substituted, to be supplied to a mixing 
tank 44. 

In tank 44, the finely divided charcoal is mixed 
with water supplied by a water line 45, and at a 
suitable temperature, such as 140° F., to corre 
spond with the temperature desired for the pre 
coat material. A Suitable beating or agitating de 
vice may be installed in tank 44 to assist in the 
mixing. The charcoal mixture thus prepared is 
supplied by a line A6 to precoat tank 27 of filter 
F, and by branch line 47 to a similar precoat 
tank 27 of a filter F', the use of which will appear 
hereinafter. In addition, in certain instances, 

65 

70 

when filter F is utilized,as indicated previously, its 

6 
the charcoal-mixture may be, Supplied through a 
second branch line, 48 to a charcoal tank 27 of 
filter F. - 

The sugar juice removed by vacuum in filter 
F passes through pipe 28 to a heater 50, and 
thence through a pipe 5 to a combined limer 
and carbonator 52, again preferably constructed 
in the manner-disclosed and claimed in Patent 
Number 2,520,957. The temperature of the juice 
is preferably raised to about 190°F. or 200°F., for 
effective liming and carbonation, and sufficient 
line Saccharate is added through a line 53 to 
increase, the alkalinity of the juice, such as to a 
pH of 7.5 to 8.5. 
In the combined limer and carbonator 52 the 

temperature is about 190° F. to 200 F., while the 
vacuum is maintained at a relatively high value, 
Such as at about 3' Hg. From the limer and car 
bonator 52, the juice containing precipitate 
formed from the excess lime is passed through a 
pipe 54 to filter F'', preferably of a type similar 
to filter F and adapted to utilize the charcoal 
precoat material Supplied thereto in the manner 
previously indicated. The charcoal precoat ma 
terial is not only effective in removing coagul 
lated Waxes and similar impurities, but is also 
effective in removing the precipitates formed by 
the exceSSlime, and also the Organic acid impuri 
ties which form precipitates in the limer and 
carbonator 52. Any overflow from the pool of 
material to be filtered, contained above and be 
tween the drums of filter F'', is returned by a 
pipe 55 to combined limer and carbonator 52. 
The wash water utilized in filter F'' is preferably 
at or about the same temperature as the cake at 
that point, such as 190°F., and is supplied through 
a hot Water line 56. 
In a manner similar to that described pre 

viously, the cake removed by scrapers 30 is dis 
charged into a repulping tank 58, and then 
through a pipe 59 to a centrifuge or centrifugal 
Separator 60. In centrifuge 60, the lime is sep 
arated from the liquid and other constituents, 
Such as Organic acid precipitates, the lime being 
discharged to a pipe or conveyor 6 for trans 
mission to a kiln 62, in which the calcium car 
bonate or other line-containing constituents are 
reduced to CaO. The CO2 gas produced in the 
kiln is led by a pipe 63 to the combined limer 
and carbonator 52, and also to a Second combined 
liner and carbonator 64. 
The Organic acid precipitates and other impuri 

ties from centrifuge 68 may be passed to the 
Sewer through a pipe 65, or if the amount of 
impurities is Sufficiently Small, the liquid sep 
arated out in the centrifuge may pass through a 
branch pipe 65' to lime mixing tank 34, to re 
COver any slight Sugar values in such liquid. The 
burnt lime, or CaO, produced in kiln 62 is trans 
mitted by a conveyer 66 to lime mixing tank 
37, and also, by a conveyor 67, to a line sac 
charate mixing tank 68. 
The filtrate from filter F'' is passed through 

a pipe 69 to a heater 76 and thence through a 
pipe 7 to the second combined limer and car 
bonator 64. In heater 70, the juice is again 
brought up to about 200°F., any heat losses due to 
passage through filter F' being thus compensated 
for. In the combined liner and carbonator 64 
the amount of line, Supplied in the form of lime 
Saccharate through a line 72 from mixing tank 
68, is proportioned so as to render the juice fur 
ther alkaline, Such as raising the pH to a value 
of about 8.5 to 9.5. The liming and carbonation 
steps carried out in the second limer and cars 
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bonator 64 may be at Substantially the same pres 
sure as in the first limer and carbonator, i. e., 
at about 3' Hg. 
The treated juice, having a pH of about 8.5 

and 9.5 and containing additional exceSS line and 
other precipitates, is discharged through a pipe 
73 to a leaf type filter 74, of any Suitable con 
struction. The wash water utilized in this leaf 
type filter is again preferably substantially the 
temperature of the cake, such as about 190° F., 
and Supplied through a hot water line T5, which 
may be a branch of line 56. 
The Wash Water drawn through the cake in 

the leaf filter 4, or “Sweet water,' is conveyed 
through a pipe 6 to a heat exchanger 7, and 
thence through a pipe 78 to lime saccharate mix 
ing tank 68. The cake removed from filter 4 is 
deposited in a trough 9 and removed, as by a 
Conveye 86 to centrifuge 69, for centrifugal Sep 
aration of the line from other constituents. 
The sugar juice removed in filter 14, normally 

termed “syrup' or “thick juice,' is led through 
a pipe 8 to a point of further treatment, for 
removal of liquid and crystallization of the Sugar 
content. Such subsequent treatment may be of 
a conventional nature, similar to that utilized in 
the treatment of beet Sugar juice. In Such treat 
ment, a plurality of evaporators may be utilized 
to drive off successive amounts of moisture, the 
steam removed from each evaporator being uti 
lized to heat the next evaporator, and the Steam 
from the lower pressure evaporators being uti 
lized to operate heaters 5 and 9, for instance. 
After evaporation, the juice may be decolorized 
by SO2 produced by burning Sulfur, and activated 
carbon, kieselgur, or other similar material. The 
juice so treated may then be passed to a vacuum 
pan in which the pressure is reduced and crystal 
lization of Sugar begun, and then continued in a 
suitable crystallizer, or the like, after which the 
material may be passed to centrifugals for Wash 
ing and additional Separation, followed by dry 
ing, grade separation, and packaging. The above 
steps are substantially conventional in the treat 
ment of beet sugar juice, but may be varied as 
desired. 
The incoming treated water in a pipe 82 is 

passed through a heat exchanger 83 to extract 
Some of the heat from the contents of the lime 
saccharate mixing tank 68, and thence by a pipe 
84 to heat exchanger 77, to extract some of the 
heat from the sweet water from leaf filter 74. 
From heat exchanger 7 the treated Water passes 
into pipe 5, to be supplied to the mill M. If 
desired, the wash water for the filter F, which 
may be at substanitally the same temperature as 
the water supplied the mill M, may be provided 
from the same source. Also, the hot water lines 
56 and 75 for filter F' and leaf filter 4 may be 
heated by exhaust steam secured from some 
other source, such as the main engines of the fac 
tory, or directly from the boilers, which are pref 
erably heated by burning the waste cane stalks 
or bagasse. 
Raw water may be brought to the desired alka 

limity, such as about 10 pH, by treatment with 
suitable materials, such as line, soda ash, and 
alum. The raw water may be mixed with the 
water treatment materials in Such a manner aS 
to accelerate the reaction, and any precipitate 
or sludge permitted to settle. The treated Water 
is then passed to pipe 82 for heating and sub 
sequent use in the manner indicated. The sludge 
from the water treatment may be passed through 
a pipe 85’ to centrifuge. 60, for removal of lime 
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8 
and the rejection of undesirable constituents. 
Since it will normally be found necessary to use 
a considerable excess of lime to bring the alka 
linity of the water to the desired value, the lime 
which settles in the sludge is well worth recov 
ering, and in many instances will be found to 
provide Sufficient lime for make-up of lime loSS 
in the process. As will be evident, the lime re 
covery through use of centrifuge 60 is relatively 
high, and a considerable proportion of the lime 
entering the process as milk of lime or lime sac 
charate is thereby recovered. 
In the centrifuge 60 substantially all of the 

iron, aluminum and undesirable metallic Salts 
Will be eliminated and discharged by conveyor 
65. It is to be noted that these constituents are 
removed prior to calcination, so that there is no 
opportunity for a detrimental circulating load of 
impurities in the sugar juice circuit. Thus, hy 
drates, silicates, and the like, as well as Salts of 
iron, aluminum, and other metals are eliminated. 
From the foregoing, it will be apparent that the 

present invention provides a method of treating 
Sugar juices, which results in marked increases 
in production, and eliminates previous steps 
thought necessary, because of the insoluble guns 
and waxes which have caused so much difficulty. 
By coagulating and eliminating the guns and 
WaX-like impurities at the beginning of the puri 
fication process, not only can such waxes and the 
like be readily recovered, but also a greater lati 
tude may be employed in subsequent steps. It 
will be apparent that the possibilities of greater 
recovery and more rapid and effective treatment 
of the Sugar juices renders the present process 
highly feasible from an economic standpoint, 
even though a greater number of filters may be 
used than in prior processes. 

Preferably, the waxes, gums, and wax-like im 
purities are removed at a temperature, such as 
about 140, in which they have formed a co 
loidal dispersion or are in a crystalline state, and 
thereby may be filtered out. Such filtration is 
not difficult, particularly when filters of the type 
disclosed and claimed in Patent Number 2,403,021, 
are utilized. Also, elimination of the waxes, 
gums, and the like, prior to carbonation, permits 
the production of carbonate cakes which can be 
Sufficiently purified in the centrifuge so that re 
burning is possible to recover the lime. 
Other advantages of the present invention are 

that there is no long delay of time between the 
steps, such as results when clarifiers, either of 
the defecation or sedimentation type, are utilized. 
The reversion loss previously caused by such de 
lay thus is minimized by the present invention, 
with a consequent over-all increase in produc 
tion. Also, the feature of treating the incoming 
Water to produce a high aikalinity not only re 
moves impurities in the water, but also produces 
a raw juice which is closer to neutral, thereby 
reducing reversion loss and inhibiting biological 
infection. In this connection, it may prove de 
sirable to Wash the cane before milling, to re 
duce the possibility of biological infection in the 
crushing and initial liming steps. 
An additional advantage in mixing lime with 

the juice under vacuum lies in the ability to pre 
vent overheating of the juice during carbonation, 
and also increases molecular activity, and there 
by the tendency for reaction during the relatively 
cold or partial liming step. By preventing over 
heating, either local or general, by liming under 

75 vacuum, reversion losses are reduced to a mini 
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mum, and other detrimental effects of overheat 
ing are avoided. 
It will be evident that the present invention 

is particularly applicable to the treatment of 
cane sugar juice which contains: gums, waxes, and 
wax-like: impurities, but it will also be evident 
that the:novel concepts of this invention maybe 
applied to similar Solutions, Such as sugar Solu 
tions which contain impurities of a somewhat 
similar nature. It will further be apparent that 
Various alterations may be made in the applica 
tion of the principles of this invention without 
departing from the spirit and scope thereof, as 
defined in the appended claims. 
What is claimed is: 
1. In a process of treating liquid containing 

dissolved Sugar and also gums, waxes, or wax-like 
materials. to be removed, the improvement which 
includes- the steps of introducing a lime reagent 
into said juice in sufficient quantity to increase 
the pH value of said juice to not less than 7 nor 
more than 8 and maintaining the juice Within a 
temperature range of 120° F. to 160°F. So as to 
causes coagulation of such waxes, gums, and wax 
like impurities and then Separating the coagul 
lated impurities. - 

2. In a process of treating liquid containing 
dissolved. Sugar and also gums, waxes, or wax-like 
materials to be removed, as defined in claim it, 
wherein said temperature is maintained at about 
140° F. and the coagulated impurities are sepa 
rated from the juice before further processing. 

3. In a process of treating liquid containing 
dissolved. Sugar and also gums, waxes, or wax-like 
materials to be removed, the improvement which 
includes the steps of introducing an alkaline cal 
cium reagent into said juice in sufficient quan 
tity to impart thereto a pH value between 7 and 
8 and maintaining the juice within a temperature 
range of 120 F. to 160°F. So as to cause coagula 
tion of Such Waxes, gums, and wax-like impuri 
ties; removing such coagulated materials by fil 
tration before heating Said juice to a temperature 
sufficient to cause melting or re-solution of the 
materials to be removed; then heating said alka 
line juice to a temperature of about 190°-200 F. 
and reacting the alkaline calcium reagent with a 
Second reagent to form an insoluble precipitate. 

4. In a process of treating a liquid containing 
dissolved Sugar and also gums, waxes, or Wax-like 
materials to be removed, the improvement which 
comprises heating such liquid to a temperature 
between 120° F. and 160° F., and adding a lime 
reagent in Sufficient quantity to increase the pH 
value to not less than 7 nor more than approxi 
mately 8, So as to cause such gums, Waxes, and 
wax-like materials to Coagulate; removing the 
coagulated materials by filtration; heating such 
liquid to a temperature of about 190° F. or above; 
introducing lime saccharate into said juice; in 
troducing carbon dioxide gas into said juice; re 
moving, by filtration, precipitates thereby formed; 
and treating the product removed by filtration to 
separate lime compounds from other constituents 
by centrifuging. 

5. In the process of treating cane Sugar juices, 
the improvement which comprises heating such 
sugar juices to a temperature below 160° F.; in 
troducing lime into such heated juice in sufficient 
quantity to impart a pH value of approximately 
7-8 to the solution; removing, by filtration, the 
gums, waxes, and wax-like impurities thereby co 
agulated; heating the alkaline juice to a tempera 
ture above 160° F. and subsequently introducing 
additional quantities of lime and carbonating, 

0. 

O 
6; in the process of treating cane sugar juice; 

the improvement, which comprises heating said 
juice to a temperature above- i.20°F, but below 
160° F.; introducing lime into such heated juice 
to render Such juice neutral or slightly alkaline; 
removing by filtration gums, Waxes, and wax-like 
impurities thereby coagulated; heating said juice 
to a temperature above: 160° F.; adding, under 
vacuum, additional quantities of lime to increase 
the alkalinity of said juice and precipitate-further 
impurities; carbonating, under vacuum, the juice 
so limed; removing, by filtration, precipitates 
thereby formed; heating said juice to a tempera 
ture of about 190°F.; adding additionallime, un 
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der vacuum, to further increase the alkalinity of 
said juice and precipitate additional impurities; 
and carbonating such limed juice under vacuum. 

7. In the process of treating sugar cane juice, 
the improvement which includes the steps of 
heating said juice to a temperature between 120° 
F. and 160°F. and introducing. a sufficient quan 
tity of a lime reagent to render such juice neutral 
or slightly alkaline; said alkalinity not to exceed 
a pH value of approximately 8 removing by-fil 
tration gums, waxes, and wax-like impurities 
thereby coagulated; repulping by mixing with 
water such materialso removed by filtration; and 
filtering the repulped product. 

8. In a process of treating. Sugar, cane wherein 
the juice is extracted from the cane by crushing, 
the steps of flowing water having a pH value of 
approximately 10 over Said cane during at least 
a portion of such crushing; heating the sugar 
juice so produced to a temperature of about 140° 
F.; introducing line under vacuum into said juice 
in quantities sufficient to increase the pH value of 
the juice to at least 7; removing from the result 
ing alkaline juice, by a first filtration in which 
a precoat material comprising finely divided 
charcoal suspended in water is utilized, the gums, 
Waxes, and waX-like impurities coagulated; heat 
ing the Sugar juice removed by vacuum during 
such first filtration to a temperature of about 
190°F.; introducing lime under vacuum into such 
heated juice; introducing carbon dioxide gas un 
der vacuum into such juice after liming; remov 
ing, by a Second filtration, precipitated impuri 
ties and lime carbonate cake; Washing the cake 
by water at a temperature of about 190° F.; heat 
ing the Sugar juice removed by vacuum during 
such Second filtration to a temperature of above 
190° F.; introducing lime saccharate under vac 
uum into such heated juice; carbonating under 
vacuum the juice so limed; removing, by a third 
filtration, the precipitated impurities and lime 
carbonate cake produced, the thick juice removed 
during such third filtration being suitable for fur 
ther treatment by evaporation and crystallization 
to produce commercial quality Sugar; Washing 
said cake with water at a temperature above 190° 
F.; mixing lime and the sweet Water removed by 
vacuum during washing to form lime Saccharate; 
passing the cake removed during said Second and 
third filtrations to a centrifugal Separator for 
separating lime carbonate from other constitu 
ents; passing the lime carbonate so removed to 
a kiln for regeneration of lime and production of 
CO2 gas for carbonation; and passing incoming 
water in heat exchange with the line and sweet 
water mixing and, also, in heat exchange with 
the sweet water prior to such mixing. 

9. In a process of treating sugar cane, as de 
fined in claim 8, the additional steps which com 
prise treating raw water by heating to about 140 

5 F. and by reagents, including lime, to increase 
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the alkalinity thereof to a pH of about 10 and 
remove impurities; and passing the sludge from 
said water treatment to said centrifugal separa 
tor for separating line carbonate from other con 
stituents of Such sludge and thereby provide ad 
ditional lime for make-up. 

10. The process for treating raw sugar juice 
containing gums or wax-like impurities which in 
cludes the steps of heating the juice to a temper 
ature between 120° F. and 160° F., maintaining 
Said juice in a ZOne of Sub-atmospheric pressure, 
adding a lime reagent in a quantity Sufficient to 
increase the pH value of the juice to not less 
than 7 nor more than 8, and then separating the 
coagulated impurities from the juice before fur 
ther processing. 

11. The process for treating raw sugar juice 
containing gums or wax-like impurities which in 
cludes the steps of heating the juice to a tempera 
ture between 120° F. and 160 F., maintaining 
said juice in a zone of sub-atmospheric pressure 
on the order of 27 inches of mercury, adding a 
lime reagent in a quantity sufficient to increase 
the pH value of the juice to not less than 7 nor 
more than 8, and then separating the coagulated 
impurities from the juice before further process 
19. 
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